Reverse transcriptase activity of hepatitis B virus polymerase in eukaryotic cell extracts in vitro.
In hepadnaviruses, reverse transcription is primed by the viral reverse transcriptase (RT) and requires the specific interaction between the RT and the viral RNA encapsidation signal termed e. To study the activity of the RT in vitro, the current procedure uses in vitro translated duck hepatitis B virus polymerase, but not the hepatitis B virus polymerase itself, in the rabbit reticulocyte lysate expression system. Here, the hepatitis B virus (HBV) polymerase has been successfully expressed in a translational extract that was obtained from monolayer human hepatocyte cells HuH-7. The translated polypeptide retained the RNA-directed polymerase (reverse transcriptase) activity on the viral RNA template containing the e signal. We suggest that the reverse transcription event of the viral RNA coding for the polymerase and containing an e structure is concomitant to the translation of the viral polymerase to the messenger RNA. In contrast to the duck polymerase, only a fraction of the reverse transcribed complementary DNA (cDNA) was covalently bound to the HBV polymerase in this system. When the e signal was missing on the mRNA, the translated full-length HBV polymerase could not reverse transcribe the viral RNA template. A truncated HBV polymerase that was lacking the YMDD catalytic active site for the initiation of reverse transcription was unable to reverse transcribe the viral mRNA template containing the e signal. The reverse transcription activity could also be partially inhibited by employing nucleoside analogues, such as 2'-3'-dideoxy-3'-thiacytidine (3TC; lamivudine) in the expression system. The procedure described here provides a method for the in vitro screening of new anti-HBV compounds directed against wild- type and mutants of this crucial viral protein, the HBV polymerase, without the use of animals (ducks) or animal extracts (rabbit reticulocyte lysate).